We investigate firms' decisions to pay elective stock dividends, known in the UK as scrip dividends. Scrip dividends give investors the choice between receiving new shares or the equivalent value as a cash dividend. UK firms paying scrip dividends are more likely to be financially constrained, and scrip dividends are used more when access to external financing is costly. Our results are robust to using the 2008 financial crisis as an exogenous shock to credit supply. Cash preservation is the most important corporate incentive to use scrip dividends as they tend to be distributed in combination with dividend cuts and with major corporate investments such as debt-financed mergers and acquisitions. Analysis of US dividend reinvestment plans by which investors purchase new shares confirms firms' cash-preservation motives.
Introduction
Maintaining financial flexibility is an important element of managerial decision making, as ideally, firms hold sufficient resources to invest in value-increasing projects while avoiding financial distress. A key component to tune financial flexibility is the firm's payout policy (Bonaimé, Hankins, and Harford, 2014) : profitable firms pay regular dividends to enhance their access to external finance in the equity market, payouts are reduced when cash reserves are insufficient, and repurchases are mostly used to distribute temporary excess cash flows (DeAngelo and DeAngelo, 1990; Guay and Harford, 2000; Brav, Graham, Harvey, and Michaely, 2005) . When cash reserves are not sufficient to cover investment needs and dividend payments -due to reductions in cash flows, operational losses, or limited access to external finance -financially constrained firms must find ways to reduce the amount of cash leaving the firm.
For dividend paying firms, cash can be retained through reductions in the dividend payout level (DeAngelo and DeAngelo, 1990) . In contrast to the interest payment, which is a debt-induced bonding device, dividend payout is merely a managerial pre-commitment mechanism. However, firms generally still shy away from a decrease in the payout level in order to prevent a heavy penalization by the market (Denis, Denis, and Sarin, 1994; Yoon and Starks, 1995; Michaely, Thaler, and Womack, 1995; Leary and Michaely, 2011) . Recent studies even show that managers are so reluctant to cut dividends that they would rather cut investments than dividends, and that earnings are more likely to be managed upwards if otherwise they would not meet their dividend expectations (Brav et al., 2005; Daniel, Denis, and Naveen, 2010) .
In this context, our study focuses on the elective stock or scrip dividend and on whether it determines the source of funding for important corporate investment decisions, such as mergers and acquisitions. In the UK, these scrip dividends offer shareholders the choice between receiving a cash dividend or the equivalent value in newly issued company shares. Scrip dividends therefore provide a way for financially constrained firms to preserve cash: shareholders who prefer new shares do not receive cash, but they avoid dilution of their ownership stake following the creation of new shares. On the other hand, shareholders who prefer cash experience a dilution of their stake in the company. Elective stock dividends (variations of the scrip dividend) are also offered in, for example, the US, France, Norway, Spain, and the Netherlands. In the wake of the financial crisis, one in eight UK and European firms have offered scrip dividends, preserving £55 billion of cash amounting to 34% of their total dividend payout value. 1 An example of the use of scrip dividends as a cash retention measure is the case of Statoil. Like many of its competitors, the Norwegian oil and gas producer suffered from sharp reductions in operational cash flows due to lower oil prices. On February 4 th , 2016 Statoil announced that it would offer a scrip dividend, allowing its shareholders to accept newly issued shares rather than cash dividends. Statoil's CEO stated that the scrip dividends are "an additional tool (…) The literature on elective stock and scrip dividends is modest: many studies focus on bonus dividends that are not part of a firm's regular dividend distributions, and given the institutional differences across countries in terms of regulation and taxation, most concentrate on a single country. Lasfer (1997a) examines scrip dividends in the UK firms, and mainly studies tax issues for the sample period prior to the abolition of the advanced corporation tax (ACT) in 1999. Prior to 1999, scrip dividends in the UK received a favourable tax treatment relative to cash dividends, which encouraged firms to offer scrip dividends. A pre-1999 survey among managers of LSE-listed firms confirmed that the main incentive for paying scrip dividends was the tax advantage (Lasfer, 1997b) . Since 1999 however, cash and scrip dividends are subject to the same tax treatment. Between 2004 and 2014, we find that 30% of UK LSE-listed firms still choose to pay elective stock dividends, the incentives for which are hence no longer taxation-driven. David and Ginglinger (2016) investigate the determinants of offering optional stock dividends in France, and find that they are used by those firms most committed to paying dividends and intending to avoid dividend cuts when faced with insufficient cash reserves.
There are however considerable institutional differences between elective stock dividends in France and the UK: scrip schemes in the UK are generally part of a multiple-year dividend distribution plan that needs to be approved only once by shareholders at an annual general meeting, in contrast to optional stock dividends in France where the decision needs to be approved annually by the shareholders.
There is little research on firms' incentives to pay scrip dividends in a UK context since the change in the tax law in 1999. A firm can retain cash and maintain its financial flexibility by paying scrip dividends while avoiding dividend cuts. But one may also wonder whether elective scrip dividends are used to distract the unsophisticated shareholder when the switch in dividend channel from cash to scrip coincides with a dividend decrease. Our study fills a gap in the literature by providing answers to
the following questions: (i) Are financially constrained firms more likely to pay scrip dividends in order to maintain financial flexibility while avoiding dividend cuts?, (ii) Do firms pay scrip dividends when external financing is costly?, (iii) Are scrip dividends used to retain cash before or after large debtfinanced investments?, and (iv) Are scrip dividends used in combination with or as an alternative to dividend cuts? We investigate these questions by means of a UK sample of LSE-listed firms from 2003
to 2014, using a selection model which allows us to control for firms' propensities to pay out a dividend.
Employing a broad range of proxies for financial constraints and access to finance, we find evidence consistent with financially constrained firms retaining cash to maintain financial flexibility and avoid financial distress. Firms with a higher leverage ratio, Hadlock and Pierce (HP) index, cash-toassets ratio, and financial constraints (FC) index are up to 11% more likely to offer scrip dividends than regular cash dividends. Additionally, firms are 6% more likely to pay scrip dividends in periods with 2 Wall Street Journal, February 4th 2016. limited access to external financing (i.e. in the great recession period (Ivashina and Sharfstein, 2010) ).
We confirm the financial constraints hypothesis when using the 2008 financial crisis and subsequent recession as an exogenous shock to external finance availability, mitigating endogeneity concerns as firms' pre-crisis financial positions are less likely to be correlated to unobserved changes in the likelihood of paying scrip dividends during the crisis (Duchin, Ozbas, and Sensoy, 2010) . The effect of financial constraints increases by almost 4% in the crisis period relative to non-crisis periods. The relation between financial constraints and scrip dividends is stronger for young and small firms for which external financing is harder and costlier to obtain.
Even in the absence of cash shortages or financial constraints, a firm's cash reserves may become insufficient to cover future cash needs. Large debt-financed investments such as M&As increase the firm's future debt payments and drain future cash flows, increasing the need to hoard cash. We find that firms paying scrip dividends are more likely to engage in future debt-financed M&A activity, and also that firms announcing debt-financed M&As are more likely to announce scrip dividends following the announcement. Consistent with the cash retention hypothesis, we find that firms facing an increase in cash drain resulting from a growth in future debt payments following large investments are more likely to resort to scrip dividends.
We also investigate the relation between scrip dividends and dividend cuts. The latter are generally perceived negatively by the market and are more likely to be made by firms whose financial constraints become binding (DeAngelo and DeAngelo, 1990) . We investigate whether firms use scrip dividends as an alternative to, or in combination with a reduction in the payout level. Both the scrip dividend and the dividend cut enable firms to save cash, but the former may be more interesting from the perspective of managers who are reluctant to reduce the payout. However, the amount saved in case of a scrip dividend depends on the take-up of the dividend which is unknown until approximately three weeks before the payment date. If cash-constrained firms desire more certainty about the amount of cash retention, they may want to combine a decrease in payout with a scrip dividend payment. They may even attempt to disguise the dividend cut by a scrip dividend announcement, as these dividends are generally not well understood by common investors: e.g. for stock dividends, Dong, Robinson, and Veld (2005) find based on a survey of 555 Dutch retail investors that even university-educated investors do not perceive a stock dividend as a tiny stock split, but rather consider it equivalent to a cash dividend.
As scrip dividends offer a combination of stock and cash dividends, it seems unlikely that common investors fully understand the implications of this type of dividend: the online trading platform
Interactive Investor even labelled scrip dividends as "a dividend conceit every investor should know" Hence, a scrip offer may distract investors from a payout reduction, and thus possibly avoid negative market reactions to the cut. We complement the results by David and Ginglinger (2016) by showing that scrip dividends are more likely to be used in combination with dividend cuts, suggesting that scrip dividends are complements to dividend cuts rather than substitutes.
Furthermore, we find that the average market reaction to a scrip dividend does not significantly differ from the market reaction to a cash dividend; both are positive. When a scrip dividend is combined with a dividend decrease, however, we find suggestive evidence that the market reacts significantly more negatively, especially when the firm had already been paying scrip dividends before. This indicates that the market is not fooled by the scrip payment and it suggests the presence of a "learning effect" (Kalay and Zhang, 2016) .
To test the robustness of our results, we also investigate elective stock dividends in a US context.
In the UK, a firm that wants to offer a dividend in the form of new shares is legally obliged to offer shareholders the choice between newly issued shares or the equivalent value in cash. The US allows firms to offer a pure stock dividend, which is an empty gesture boiling down to a tiny stock split (e.g.
1.02 shares for any old share) that triggers a small issue of new ordinary shares or a reimbursement of treasury shares. 4 Whereas a regular stock split can have a positive impact on the share price by affecting stock liquidity or by signalling expected earnings increases, these arguments do not hold for tiny stock splits in the form of stock dividends, as any signalling or liquidity effects are not substantial enough to be economically relevant. Therefore, one could call this type of regular stock dividend a purely cosmetic operation or a "phantom dividend" as it has no bearing on the firm's value nor its shareholders' stake and value. Stock dividends were popular in the 1950s, but their use has sharply decreased to less than 0.5% of listed firms in the 2010s (Kalay and Zhang, 2016) .
Although the US context does not offer a UK-style scrip dividend in which shareholders need to opt at every single payout for cash or new shares, a comparable alternative exists in the form of a dividend reinvestment plan (DRIP). DRIP schemes enable investors to reinvest their cash dividends in company shares, sometimes offered at a discount. The source of the shares can differ however, as the shares to be distributed can be new issues, treasury shares, or they can be purchased by the firm in the open market. 5 Although data constraints do not enable us to perfectly distinguish between these types of DRIPs (firms are not obliged to report the source of the shares distributed in DRIPs), we are able to identify DRIPs relying on new share issues or treasury issues with a high probability as we only select the DRIPs of firms registering new shares for DRIP schemes based on S-3D forms that have to be filed with the SEC. New issue or treasury DRIPs are most similar to a typical UK scrip dividend, as they offer shareholders the choice between cash or maintaining their stake in the firm. As for the UK, we find 4 In addition to the US stock dividend literature, other studies investigate stock dividends in Australia (Balachandran et al., 2005) , Denmark (Bechmann and Raaballe, 2007) , Germany (Wulff, 2002) , Greece (Papaioannou et al., 2000; Leledakis et al., 2009) , China (Barnes and Ma, 2004) , India (Lukose and Rao, 2002) , Japan (Kato and Tsay, 2002) , Korea (Dhatt et al., 1997) , or Switzerland (Kunz and Rosa-Majhensek, 2009 ). 5 The vast majority of studies on US DRIPs do not distinguish between these types of schemes, as firms are not obliged to report the source of the shares distributed in a DRIP. Mukherjee et al. (2002) strong evidence that US DRIP-paying firms are more financially constrained, suggesting that DRIPs can also enable firms to retain cash, particularly in times when external financing is costly.
Overall, we provide evidence that more financially constrained firms, firms with more costly access to external financing, and firms that face increasing future debt payments use scrip dividends as a way of retaining cash in the firm in order to cover their current and future cash needs. We find that scrip dividends tend to be combined with dividend cuts and that this triggers strongly negative market reactions. Moreover, our results also hold when investigating US DRIP schemes, which offer a similar choice to investors, providing further evidence that firms can use elective stock or scrip dividends to retain cash.
The remainder of the paper is structured as follows: Section 2 discusses the institutional background of scrip dividends, and Section 3 formalizes our hypotheses. Section 4 discusses our data and methodology. Section 5 presents the results for the UK and US. Section 6 concludes.
Institutional Background
UK firms can reward investors in the form of elective stock or scrip dividends, which give investors the option to receive new shares or the equivalent value in cash. 6 As an illustration of the scrip dividend process, we consider the scrip dividend announcement by Royal Dutch Shell PLC for the first quarter [Insert Figure 1 about here]
The number of shares received depends on the value of the dividend, the number of shares held at the record date (typically one day after the ex-dividend date), and on the scrip reference price, which is the average market price of the firm's shares over the five trading days starting on the ex-dividend date and which is announced a couple of days before shareholders have to make their final decision 7 :
Investors who forego the stock option 8 receive a cash dividend, but their existing stake in the company's equity is diluted by the newly issued shares. It is important to note that, from the perspective of investors, 6 Newly issued stocks in scrip dividend schemes are transferred from distributable profit and/or retained earnings to paid-in capital, and thus do not change the value of total equity but only its composition. 7 If the market price at the payment date deviates too much (15-20%) from the reference price, the firm can declare the scrip dividend void and all investors will receive a cash dividend. 8 Investors only receive stock if they explicitly opt for a stock dividend, and they are deemed to have elected stock for subsequent scrip dividends until they opt out of the elective stock dividend plan.
this trade-off between cash and control is not affected by taxation: the new shares received by investors who choose the stock option are equivalent in value to the cash dividend received by the other investors, and both types of shareholders are taxed as if they had received a cash dividend.
Elective stock or scrip dividends are related to pure stock dividends, which in turn are often defined as small stock splits (splits smaller than 25%) in US studies. However, the possibility for investors to receive a regular cash dividend makes the link between scrip dividends and stock splits less straightforward. Some US studies on stock splits incorporate pure stock dividends (e.g. Lakonishok and Lev, 1987; McNichols and Dravid, 1990; Asquith, Healy, and Palepu, 1989) . Lakonishok and Lev (1987: 931) The extent to which firms can retain cash by offering scrip dividends ultimately depends on shareholders' take-up of the stock option. This information is not publicly available, and companies and transfer agents are generally not willing to share this data (which was also experienced in the US by Berkman and Koch (2017) ). Companies that are handling the administrative processes of scrip dividends, such as Computershare, were not willing to provide information, referring to privacy regulations. Contacting all the finance managers of the firms offering scrips yielded a poor response (with only 6% of firms replying). Some firms reported that the choice for stock was in the range of 20-25% (e.g., Royal Dutch Shell, WS Atkins, Derwent London plc, William Hill, Amati VCT plc), others reported a lower take-up in the range of 5-10% (e.g., Serco Group plc, Tesco). Still, it seems that the take-up is lower in the UK than in France where the amount is reported and averages 55% (David and Ginglinger, 2016) . Estimating the take-up in the UK from the firm's shares outstanding is also not straightforward, as data providers such as CRSP or Datastream often do not record small changes in shares outstanding on the exact day of the event, but rather at the last day of the month, and seasoned equity offering and share repurchases (e.g. in relation to employee stock options) cloud the picture.
Hypotheses
Scrip dividends provide benefits for both firms and shareholders: the latter have the option between retaining an undiluted share stake or the equivalent value as a cash dividend which enables them to address their liquidity needs without large transaction costs, whereas firms are able to retain cash without having to resort to a decrease in their dividend payout policy that could be negatively perceived by the market.
Highly levered firms are more likely to need additional cash to fund current and future interest payments and debt reimbursements. Furthermore, limited access to capital encourages firms to retain cash to fund operations and investments. Therefore, we expect that more financially constrained firms are more likely to offer scrip dividends. Moreover, the credit crunch coinciding with the great recession starting in 2008 represented a negative supply shock to credit and an increase in the cost of external funds (Ivashina and Scharfstein, 2010) , with the subsequent recessionary period further decreasing firms' abilities to obtain external financing. Bliss, Cheng, and Denis (2015) In the wake of financial difficulties and/or increasing cash drains, firms need to manage cash balances more carefully and may therefore offer elective stock or scrip dividends. It should be noted that a shift from a cash dividend to a value-equivalent scrip dividend does not necessarily yield the cash savings that the firm anticipates because the extent to which cash is preserved depends on the take-up of the scrip dividend. Dividend cuts in contrast enable the firm to retain an amount of cash with certainty.
Combining a dividend reduction with a switch from cash to scrip dividend leads to less uncertainty in terms of cash savings than a scrip dividend without a dividend reduction. Another reason why a firm would combine a dividend cut with a scrip dividend is to conceal the dividend cut to the inattentive or financially illiterate shareholder. 10 Scrip and pure stock dividends are, even among sophisticated investors or even financial managers, not very well understood (Dong et al., 2005) . 11 In principle, as 9 Firms are more likely retain cash when the marginal value of cash is higher (Faulkender and Wang, 2006) . This is the case for financially constrained firms and firms that face more costly external finance, but also for firms with relatively volatile cash flows and firms with valuable investment opportunities (Opler, Pinkowitz, Stulz, and Williamson, 1999; Almeida, Campello, and Weisbenner, 2004 Surveys (unpublished) among 90 managers working in the financial industry who were following executive courses in financial management at a university of one of the authors revealed that only about one third could define a stock dividend, only 10% was aware of the scrip dividend and able to give the possible reasons for offering stock/scrip dividends. individual shareholders can always opt for the cash dividend, scrip dividends in se should not trigger a negative price reaction, unless the scrip offer induces doubts about the liquidity or financial stability of the firm. Even when the scrip dividend is combined with a dividend cut, retail (and even institutional) investors may not react negatively when they fail to pay attention to the dividend cut. If firms believe that shareholder myopia may dampen the (negative) market reaction to a dividend cut when offering a scrip dividend, we expect to observe a positive relation between a firm's propensity to offer a scrip dividend and a dividend cut. In the case of such a concealed dividend cut, the market reaction may be less negative which is why we formulate hypothesis 3: The propensity of paying a scrip dividend is positively related to a decrease in dividend payout and the market reaction to a dividend cut in combination with a scrip offer is less negative than a cash dividend decrease.
Despite the virtual disappearance of pure stock dividends in the US in recent years, the literature on these dividends has offered a number of hypotheses rationalizing their popularity in the 1960s and 1970s. Kalay and Zhang (2016) show that stock dividend payouts induce learning effects among shareholders who observe over time that stock dividends precede operating performance declines.
Consequently, the market reaction turns more and more negative at subsequent stock dividends. We study whether learning also arises for elective stock or scrip dividends and whether the market more quickly considers a scrip dividend (with and without dividend cuts) as a signal of possible financial difficulties. Other arguments for the use of stock dividends are for instance that they can signal managers' private information about a firm's future profitability (Grinblatt, Masulis, and Titman, 1984) : stock dividends are a costly signal in case they reduce retained earnings per share in such a way -by falling below a specific threshold -that they trigger a violation of debt covenants. Hence, stock dividends should only be used by dividend payers with a sufficiently high future profitability. The attention-getting hypothesis on the other hand states that stock dividends are used by undervalued firms to draw analysts' attention in order to reassess the firm's value (Brennan and Hughes, 1991) , but given that the signal in this case is low cost, it could easily also be applied by overvalued firms and hence have limited credibility. Although there is no empirical evidence that these arguments for the use of stock dividends also hold for scrip or elective stock dividends (Lasfer, 1997b) , other factors can obviously still affect a firm's decision to pay scrip dividends. We briefly discuss our control variables and their expected signs.
As scrip dividends can increase management's discretion over cash flows, aggravating free cash flow problems (Jensen, 1986; Lasfer, 1997a) , we include proxies for active monitoring, such as the presence of institutional blockholders. In firms with high levels of institutional ownership, active monitoring may reduce the incentive for managers to maintain too large cash holdings and divert resources to their own benefit at the expense of shareholders (Chen, Harford, and Li, 2007) . If agency problems prevail and affect management's decisions to pay scrip dividends and hence exacerbate the free cash flow problem, we expect that higher levels of ownership held by active shareholders will negatively affect the propensity of paying scrip dividends if financial constraints are not binding. 12 However, the relation between institutional investors and scrip dividends could also go the other way:
institutions may prefer scrip dividends because the choice between cash or stock enables them to more easily rebalance their portfolios as (even active) funds track a specific stock index and their funds' money flows affect liquidity. Thus, if firms cater to their investor clientele, strong institutional ownership concentration may induce a higher demand for scrips.
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Firm profitability is positively correlated with a cash dividend payout, and should thus reduce the use of scrip dividends. A higher equity market-to-book ratio (MTB) can, on the one hand, signify strong growth opportunities, which increases the need for cash retention and results in a positive relation with the probability of offering scrip dividends. On the other hand, a high MTB may be correlated with better access to external finance, which reduces the need for cash retention. The ultimate effect of the MTB ratio on the probability of paying scrip dividends is an empirical matter.
We also take into account the firm's size and age. Smaller and younger firms are usually more financially constrained and may have less access to finance, which is expected to induce a positive relation with the probability of paying scrip dividends (Hadlock and Pierce, 2010) . In contrast, larger firms have more resources to cope with the time, effort, and administrative costs (related to bookkeeping, preparing prospectus, etc.) required to distribute scrip dividends, making it more likely for them to offer scrip dividends. Opler, Pinkowitz, Stulz, and Williamson (1999) document that riskier firms (in terms of cash flow volatility) retain more cash, suggesting that cash holdings act as a buffer against large cash flow fluctuations. This implies that firms with more volatile cash flows are more likely to pay scrip dividends as an additional cash saving mechanism.
The decision to pay a dividend may also be driven by the dividend premium or discount that investors put on dividend paying firms. Managers then cater to investors by omitting a dividend when investors prefer investing in non-dividend payers and by paying dividends when investor demand is high (Baker and Wurgler, 2004) . In case the demand for capital gains versus dividends is unclear to the firm or if shareholders are split in their preferences, the firm can take a neutral decision and offer a scrip dividend. We therefore also control for the annual dividend premium. Lastly, we need to consider the persistence of dividend payout policies as there is a clear payout hysteresis effect, which may not only exist for the payout itself but also for the payout channel chosen.
Data and Methodology
12 Ozkan (2007) and Cziraki, Renneboog, and Szilagyi (2010) show that institutional shareholders in the UK have become more active and increased their monitoring activities in recent years, with levels of cast votes levels increasing from 20% in the early 1990s to about 50% a decade later, and to more than 80% another decade later. 13 Different ownership groups may also have different tax-driven preferences regarding the firm's payout policy. Individuals and families, for example, prefer higher payouts and dividends over share repurchases, whereas CEOs and corporations with large concentrated ownership stakes prefer earnings retention over dividends in the UK (Geiler and Renneboog, 2015) . However, as taxation of scrip dividends is similar to that of cash dividends, tax incentives should not affect the relative preference of scrip versus cash dividends.
Our sample consists of UK firms that have their main listing on the London Stock Exchange (LSE) and paid out a dividend -in the form of a cash or elective stock dividend -at least once in the period [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] . We obtain information on elective stock dividends from OSIRIS (Bureau Van Dijk) and double check its accuracy with the information provided in the LexisNexis and Capital IQ databases. The data provided in OSIRIS identifies whether a firm paid an elective stock dividend in a particular year. Our sample period starts in 2003 because elective stock dividend information is unavailable prior to this year. We collect the dividend payments in GBP for common stock, but we exclude bonus distributions. 14 Accounting data is obtained from Compustat, ownership information from OSIRIS, and stock return data from Datastream. We exclude the financial industry and utilities as they are subject to industryspecific dividend payout regulations (e.g. related to capital requirements). The industry distribution is given in Table A1 of the Online Appendix: the largest industries in our sample are Business Services (25%), Wholesale (6%), and Retail (6%). After excluding observations with missing dividend, accounting, or ownership variables, our final sample consists of 4,739 dividend payments and 2,756 firm-year observations for 452 firms. The dividend-paying firm-years amount to 2,652, out of which 483 (131 firms) only pay scrip dividends and 2,095 (394 firms) only pay cash dividends.
Our main analysis consists of a Heckman probit model to condition on being a dividend-payer.
Our first stage model is formulated as follows:
where the dependent variable is an indicator variable capturing whether firm i pays a dividend in year t or not. FCt-1 represents one of our four financial constraints proxies: first, we use lagged market leverage to proxy for the firm's debt capacity and debt payments as a higher leverage ratio requires more cash to service the firm's debt. Second, we capture the firm's access to external finance by the lagged Hadlock and Pierce (2010) index, which is constructed by means of the firm's size, age, leverage, and operating income, because smaller and younger firms and firms with lower operating income and higher leverage are more likely to be limited in their access to external finance. 15, 16 Third, we use the lagged cash-to-assets ratio to measure the size of the cash holdings as several studies have identified cash holdings as a proxy for firms' financial constraints (e.g. Faulkender and Wang, 2006; Denis and Sibilkov, 2010) . On the one hand, a high cash-to-assets ratio may indicate that the firm has sufficient 14 We only retain firms that pay elective stock or cash dividends in a given year and do not include firms that use a mix of cash and scrip as they may have different incentives for paying dividends (e.g. a bonus issue or special dividend by means of cash). Those mixed dividend offers make up less than 3% of our sample. 15 Following Hadlock and Pierce (2010), we construct this index as -0.357(ln(size))-0.025(age since listing)+1.747(leverage)-0.592(operating income), with age since listing winsorized at 37 years and size winsorized at $4.5 billion, converted in GBP. 16 In Table A5 of the Online Appendix, we repeat our main results using the alternative financial constraints index suggested in Hadlock and Pierce (2010) which is only based on firm age and size to avoid endogeneity concerns (SA index). We find that results using this SA index are in line with those for the HP index based on size, age, leverage, and operating income that we use in our main analysis. We opt to use the definition of the HP index based on size, age, leverage, and operating income as size and age are also related to scrip dividends through channels different from financial constraints. Using an index based on only age and size may have confounding effects in our research set-up as e.g. larger and more established firms are on the one hand better suited to carry the administrative costs that come with issuing scrip dividends, but on the other hand they are also less likely to be financially constrained (see section 5.4).
cash available to fund its activities, while on the other, it may signify that the firm is holding on to its cash because it is financially constrained and/or expects difficulties in attracting external financing (as in Almeida et al. (2004) and Berg (2018) ). Fourth, we create an index ranging from 3 to 9, which is constructed by taking each of the previous financial constraints proxies and sorting firms into terciles.
Firms in the lowest tercile for each of the previous three proxies score 3 on our FC index, whereas firms in the highest terciles score 9. In addition, we create an indicator Crisist for the period 2008 to 2012 in order to capture the effect of the banks' credit crunch, limiting firms' access to finance and financial flexibility.
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Our identifying variable in the first stage of the Heckman model is an indicator for whether the firm was a dividend payer in the previous year (Div Payert-1), as a firm's dividend policy in year t-1 is unlikely to directly affect the scrip dividend choice in year t. Financially constrained firms generally avoid dividend cuts and dividend omissions, as they would rather cut investments than cut dividends to avoid negative market reactions (Brav et al., 2005; Daniel, Denis, and Naveen, 2010) . Whether or not the firm paid a dividend in year t-1 is therefore unlikely to be directly related to the firm's financial constraints in year t, although it is strongly related to the firm's dividend decision in year t due to the persistence of dividend policies.
Control Varst-1 is a set of firm-level control variables: (lagged MTB, return on assets (ROA), firm age, size, ownership variables (by type of shareholders), and risk (standard deviation of cash flows).
X stands for the industry fixed effects.
The second stage model is specified as follows:
where the dependent variable is an indicator variable capturing whether firm i is a scrip dividend payer in year t, conditional on paying a dividend in year t. The independent variables are similar to those in the first-stage equation (but the dividend payer variable is not included in the second stage). In both stages, the standard errors are clustered at the industry-year level.
Results

Descriptive Statistics
Panel A of Table 1 https://research.stlouisfed.org/fred2/series/GBRRECDM. 18 Our sample includes all firms that pay a dividend at least once in our sample period. Note that the sum of columns 1 to 3 does not add up to 100% as some firms do not pay dividends in a particular year.
31% of FTSE100 firms paid scrip dividends in 2012. 19 Based on the cash retention hypothesis, we expect a higher percentage of firms paying scrip dividends in the years marked by a higher threshold in attracting debt financing -a credit crunch. We do indeed observe that the percentage of firms that switch from paying cash to paying scrip dividends increased by 4% when the financial crisis struck in 2008, and augmented even more sharply (by 10%) around the peak of the crisis in 2009. After the crisis (e.g.
in 2013), only 1.2% of listed firms shifted from cash to scrip. Column 5 of Table 1 shows that very few firms switch back from paying scrip dividends to only cash, suggesting that the policy of paying a scrip dividend is rather persistent. This in itself is not that surprising, as scrip dividends offer benefits to the firm (in the form of cash retention) but also enable shareholders to receive regular cash dividends if they do not like the option to be paid in stock. Moreover, elective stock dividends in the UK are generally part of a multiple-year dividend distribution plan that needs to be approved only once by shareholders at an annual general meeting (this is in contrast to an optional stock dividend in, for example, France where the decision to pay a scrip dividend needs to be approved annually (David and Ginglinger, 2016) ).
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If financially constrained firms pay scrip dividends with the intention to distract investors' attention from payout reductions, the surge in firms starting to pay scrip dividends around the crisis period in Table 1 may coincide with an increase in firms that cut their dividends in crisis periods (Bliss et al., 2015) . In Panel B, we show the relation between changes in dividend payout and the dividend channel. Table 2 shows summary statistics for the variables used in our multivariate tests. Our median sample firm has a market leverage ratio (on total assets) of 14%. The median firm's size amounts to GBP 136 million, the age since listing to 16 years, and the market-to-book ratio to 1.74. The median ROA is 10%, the standard deviation of cash flows is 0.04, and institutions are the largest shareholder category. These firm characteristics are in line with US evidence on DRIPs showing that DRIP-payers are generally fairly large firms with a high fraction of institutional ownership.
[Insert Tables 1 and 2 about here]
Financial Constraints and the Propensity to Pay Scrip Dividends
We examine the choice of dividend channel in Table 3 by means of Heckman probit selection models that condition on the payment of a dividend. We use four proxies for financial constraints (market leverage, the HP (Hadlock and Pierce) index, the cash-to-assets ratio, and the FC (financial constraints) index) and include them in separate regressions in order to avoid multicollinearity. We also include a financial crisis period indicator in order to control for the fact that attracting external financing may then have been more difficult. 21 As expected, our results in Panel A point out that financially constrained firms (proxied by leverage, the HP index, and the FC index) are less likely to pay dividends (columns (1), (3) and (7)), only cash holdings are not related to paying a dividend (column (5)). Conditional on paying a dividend (the second stage specifications), we find that more financially constrained firms are 2% to 11% more likely to pay scrip dividends relative to cash dividends. Note that, in terms of size, the coefficient on the cash-to-assets ratio is smaller than the previous two proxies. This is because the cashto-assets ratio can be positively and negatively related to financial constraints: on the one hand, a higher cash ratio may indicate that a firm has excess cash that it can spend on investment projects. On the other hand, it may also indicate that the firm is financially constrained and that it holds onto cash as precautionary savings (Almeida et al., 2004; Berg, 2018) . Our results seem to be consistent with the precautionary savings motive for cash holdings, but we will investigate this issue in more detail in Table   6 . Consistent with Bliss et al. (2015) who find that US firms are more likely to reduce dividends in crisis periods in order to maintain their cash levels, we find that firms are 6 to 7% more likely to retain cash in crisis periods by paying scrip dividends.
In terms of control variables, we document that high growth companies (those with higher MTB) are less likely to pay a dividend, and are, conditional on distributing a dividend, less likely to pay a scrip dividend. The economic significance of these coefficients is however rather small. We confirm that higher profitability encourages firms to pay more dividends (in line with Denis and Osobov (2010), but profitability is not related to the propensity to pay scrip dividends. This implies that scrip dividends are driven by financial constraints and not by profitability. Consistent with the results in Lasfer (1997a), scrip dividends are more likely to be paid by larger and older firms, which may seem at first sight somewhat counterintuitive as older and larger firms are less likely to be financially constrained. We attribute these results to the administrative costs of paying scrip dividends: larger firms can benefit from economies of scale when dealing with the costs of writing a prospectus, bookkeeping, etc. and thus benefit relatively more from paying scrip dividends than smaller firms. We also document that operational risk (standard deviation of operational cash flows) does not affect dividend payout nor the channel choice.
We also disclose that ownership concentration is related to the choice of dividend channel. In line with US evidence on DRIP-paying firms (Berkman and Koch, 2017) , scrip dividends are more likely when institutional shareholders dominate the shareholder structure. This suggests that institutional investors appreciate the choice between cash and stock, possibly because the choice embedded in scrip dividends may make rebalancing portfolios easier, or because active monitoring by institutional shareholders may reduce management's incentives to divert cash by paying scrip dividends, limiting the free cash flow problem. We find similar but somewhat weaker effects for firms whose shares are mainly held by families and individuals, as both prefer scrip dividends over cash dividends. This may be because scrip dividends offer benefits for shareholders seeking cash for liquidity reasons as well as for those looking to maintain control over the company. Finally, we find no evidence that firms cater to the preferences of shareholders; the correlation between the dividend premium and dividend payout is insignificant.
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Our results in Panel A confirm that scrip dividends were more likely to be used following the financial crisis in 2008. Access to external finance was significantly reduced as financial institutions around the world tightened their lending standards, withdrew lines of credit, and increased loan spreads (Ivashina and Scharfstein, 2010) . Importantly, the 2008 financial crisis was unanticipated, allowing us to reduce any endogeneity concerns by testing our financial constraints hypothesis using the crisis as an exogenous shock to credit supply. The availability of external finance was sharply reduced, such that already constrained firms should face higher incentives to preserve cash by paying scrip dividends. Our estimation is similar to a difference-in-difference approach in which we compare the effect of financial constraints on the propensity of paying scrip dividends in the crisis period (treatment group) relative to the non-crisis period (control group). We follow Duchin et al. (2010) and use lagged financial constraints measures which are less likely to be correlated with unobserved changes in the propensity of paying scrip dividends during the crisis period. It is not straightforward to interpret results from a differencein-difference analysis in a non-linear model such as the Heckman model (Ai and Norton, 2003) . In Panel B, we therefore estimate marginal effects from our baseline specification in Panel A, evaluating the size and significance of the difference in the marginal effects for each of our four financial constraints proxies in the crisis period relative to non-crisis periods (instead of estimating marginal effects at the mean as in Panel A).
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The results in Panel B indicate that the effect of financial constraints on the propensity of paying a scrip dividend is significantly stronger during the crisis period than during non-crisis periods. As before, three out of our four financial constraints proxies confirm our hypothesis: the effect of leverage increases by 3.8% during the crisis period, the effect of the HP index increases by 2.3%, and the effect of the FC index increases by 0.7%. Using the 2008 crisis as an exogenous shock to credit supply helps mitigate endogeneity concerns and strengthens our results showing that financial constraints are strongly positively related to the use of scrip dividends.
[Insert Table 3 about here]
In Table 4 , we apply a similar setup as in Panel A of Table 3 , but take a different perspective:
we now examine the decision to switch dividend channel. In the first stage, we estimate the probability that a cash dividend is paid, while in the second stage, we estimate the probability that a scrip dividend 22 The Inverse Mill's Ratio is consistently significant, supporting the choice for the Heckman selection model. In Table A2 of the Appendix, we repeat our analysis using a logit model to estimate the propensity of paying a scrip dividend for a sample of dividend-paying firms. Although we confirm the findings of Table 3 with stronger and more significant coefficients for the financial constraints variables, we report the more conservative results based on the two-stage Heckman selection model. As a robustness test, we repeat the analysis of Table 3 while clustering the standard errors at the firm level in Table A3 of the Online Appendix, and again cannot reject our hypothesis. 23 Marginal effects for the remaining control variables are also estimated in the crisis period relative to non-crisis periods, but they are not shown in the table to save space.
(in contrast to a cash dividend) is paid out in the following year. For stage one, we show in Table 4 that constrained firms pay out less cash as each of the four financial constraints variables are negatively correlated with a cash dividend payout (in year t-1). The significance and sign of the control variables (not shown) are similar to the ones reported for as these firms want to retain cash in the firm e.g. in order to avoid financial distress and to finance their operations and investments (see also analyses below). The cash holdings (the cash-to-assets ratio) is not significant (column (6)). So, either the cash holdings are not a good proxy for financial constraints or there is a more complex relation with dividend payout, an issue that we address in the next section.
[Insert Table 4 about here]
The Role of Cash Holdings in Financially Constrained Firms
In recent years, some studies have focused on the role of cash holdings as a proxy for firms' financial constraints (Faulkender and Wang, 2006; Sibilkov, 2010, Berg, 2018) . On the one hand, a high cash-to-assets ratio may indicate that the firm has sufficient cash available to fund its activities. On the other hand, the precautionary savings argument argues that reduced access to external financing or decreasing cash flows will make the firm to hoard its cash because it expects that its financial constraints will become binding (Almeida et al, 2004) . We address this ambiguity by testing the effect of cash holdings on the propensity to pay scrip dividends for subsamples of high-and low-leverage firms. If financially constrained firms do indeed hold onto cash because of a precautionary cash savings motive, we expect to find a positive relation between the level of cash holdings and the use of scrip dividends.
In this setup we expect this to occur only for high-leverage firms and not for those with low leverage.
Column (2) of Table 5 shows that cash holdings are only related to paying scrip dividends for highly levered firms and not for the complementary subsample of firms with low leverage (column (1)). This suggests the dual interpretation of cash holdings -measuring financial constraints or excess funds -also applies in the context of dividend payout channel choice. In columns (3) and (4), we analyze the switch from cash to scrip dividends. Consistent with the results in columns (1) and (2), we find statistically significant effects for the sample for high leverage firms, but not for the sample of low leverage firms.
[Insert Table 5 about here]
The Dividend Channel Choice and Firm Size and Age
Younger and smaller firms are more likely to be constrained as they may have more costly access to external financing. Hadlock and Pierce (2010) even argue that these two characteristics are the only exogenous factors that can reliably be used to measure a firm's financial constraints. In Tables 3 and 4, we have found, in line with earlier evidence by Lasfer (1997a) , that larger and older firms are more likely to pay scrip dividends. At first sight, these results seem to contradict the cash retention hypothesis, as they imply that larger and older firms, which are less likely to be financially constrained, are more likely to pay scrip dividends. However, distributing scrip dividends comes with administrative fees that may be too costly for small firms: larger and older firms can benefit from economies of scale when dealing with the costs of writing a prospectus, bookkeeping, etc. and can thus benefit relatively more from paying scrip dividends than smaller firms (Lasfer, 1997a; Lasfer, 1997b) . 25 We investigate these issues in Table 6 : in Panel A, we concentrate on a subsample of young firms, where "young" relates to age since listing below the sample median of 16 years, whereas in Panel B, we focus on a subsample of small firms, where "small" is defined as total assets smaller than the sample median of GBP 136 million. 26 For relatively young firms (Panel A), we note that firms with higher market leverage are 18% more likely to pay scrip dividends (column (1)), which is a stronger effect than we found for the full sample (11% in Table 3 ). In columns (3) and (4), we find also find a positive correlation for the cashto-assets ratio and the FC index, which effects (2.5% and 4.0%, respectively) are again higher than what we found for the full sample (1.6% and 2.5%, respectively). The coefficients for the HP index are not statistically significant, although they have the correct sign. This lack of significance is not surprising, given that firm size and age are important sources of variation in the HP index.
[Insert Table 6 about here]
Scrip Dividends and Firm Investments
Major investments usually have a big impact on cash and access to capital, which is why we study the role of M&As in the decision to distribute scrip dividends. The vast majority of M&As are cash offers, frequently financed by means of leverage (Faccio and Masulis, 2005; Martynova and Renneboog, 2011) .
Debt-financed M&As increase an acquiring firm's future debt payments and drain its future cash flows, which may entail increased cash needs in the years following the takeover. In columns (5) to (8) in Panel A of Table 7 , we document that, consistent with the cash retention hypothesis, firms are more likely to pay scrip dividends if they have recently announced a debt-financed M&A deal. Interestingly, this does not hold for firms that had recently announced an M&A deal financed with their own funds (columns (1) to (4)) as they may not have to deal with increased future debt payments. This suggests that the latter firms have sufficient cash reserves to finance large investments and have fewer incentives to retain cash by paying scrip dividends.
In Panel B, we restrict our sample to dividend paying firms that announced an M&A in the three months following a dividend announcement. Takeovers are often negotiated with the target's management in the weeks or months before a deal is publicly announced. An acquiring firm's management has to decide whether to fund a future M&A deal using debt, equity, or own funds (Martynova and Renneboog, 2009) . If the acquirer's management is anticipating a debt-financed M&A deal in the near future, it may decide to offer scrip dividends -even before the deal is publicly announced -in order to retain cash and increase its debt capacity. The results in Panel B show that, conditional on acquiring a target, scrip paying acquiring firms are more likely to fund a deal using debt financing (columns (5) to (8)) rather than equity or own funds (columns (1) to (4)): acquiring firms that distributed a scrip dividend in the three months before making an M&A announcement are 14 to 20% more likely to announce a debt-financed M&A rather than an own funds-financed M&A. These analyses confirm the relation between the use of scrip dividends and cash preservation.
[Insert Table 7 about here]
Scrip Dividends and Dividend Cuts
Management is generally reluctant to cut dividends in order to avoid negative market reactions. Scrip dividends can be used as an alternative to dividend cuts as both payout choices enable a firm to save cash. However, firms paying scrip dividends can only retain cash to the extent that investors elect to receive stock rather than cash dividends. Whereas dividend cuts give the firm ex ante certainty concerning the amount of cash retained, scrip dividends do not as the take-up of the stock is unknown at the dividend announcement. Cash-constrained firms may want to combine a decrease in payout with a scrip dividend payment to maximize the amount of cash ploughed back into the firm. In fact, that's exactly what financial analysts proposed when the Canadian energy provider Husky Energy Inc. decided to start paying stock dividends rather than cash dividends: "From our perceptive, a stock dividend has no tangible benefits for shareholders relative to no dividend at all. (…) Husky should have considered a dividend cut combined with an incentivized -but voluntary -dividend reinvestment plan to retain cash." 27 The results in Table 8 show that elective stock dividends are used in combination with, rather than as an alternative to, dividend cuts. Columns (1) to (4) demonstrate that firms decreasing their dividend payout are more likely to also distribute a scrip dividend, and Columns (5) to (8) show that dividend-increasing firms are less likely to offer scrip dividends. A decrease in dividend payout of 20%
(one standard deviation) increases the likelihood of a scrip dividend by 4%, whereas it a similar increase in dividend payout decreases the likelihood of a scrip dividend by 8%. Importantly, we find here that our main results remain valid after controlling for changes in the dividend payout policy: more 27 C. Pellegrini, Financial Post, Nov 2 nd 2015. http://business.financialpost.com/investing/market-moves/huskyenergy-inc-shares-rally-despite-analyst-warnings-over-dividend-plan financially constrained firms and firms with more costly access to finance are still 2 to 15% more likely to pay scrip dividends.
In Panel B, we analyse the link between financial constraints, changes in the dividend payout level, and the dividend payout channel. As in Table 3 , we use the 2008 financial crisis and subsequent recession as an exogenous shock to firms' access to external financing. When evaluating marginal effects from the Panel A regressions in crisis years relative to non-crisis years, we find that a onestandard deviation decrease (20%) in the dividend payout level results in a 1.2% higher likelihood of using a scrip dividend during crisis years relative to non-crisis years. Similarly, a one-standard deviation increase results in a 2% lower likelihood of using a scrip dividend in crisis relative to non-crisis years.
[Insert Table 8 about here]
Financially constrained firms may attempt to disguise a dividend cut with a scrip dividend announcement, as scrip dividends are generally not well understood by common investors (Dong et al., 2005) . If the announcement of a scrip dividend combined with a dividend cut does not trigger negative returns, it is possible that the offered choice between a stock and a cash dividend has distracted investors from interpreting the dividend cut as negative news. However, if the market is not fooled, market reactions may be more negative for the combination of scrip dividends and dividend cuts, as both signal cash constraints and financial difficulties. In Panel C of Table 8 , we demonstrate that the average market reaction to a scrip dividend is almost identical to that of a cash dividend in case of a dividend increase, as both trigger a positive market reaction of 1.3%. While a cash to scrip change triggers an abnormal market reaction of 1.4%, a return to cash from a scrip payment cause a return of 2.4%. When a scrip dividend is combined with a dividend decrease, the market reacts more negatively in case of a scrip dividend (-1.7%). This evidence suggests that investors are not fooled as they do perceive a scrip dividend cut as bad news.
Dividend Cuts, Dividend Channel Choice, and Financial Constraints
In the previous subsection, we have reported that when firms tend to combine dividend cuts with scrip dividend distributions, these dividend policy decisions are perceived negatively by the market. In Table   A7 of the Online Appendix, we investigate whether these effects differ for more or less financially constrained firms, distinguishing firms with a below-versus above-median leverage ratio (Panel A), HP index (Panel B), cash-to-assets ratio (Panel C), or FC index (Panel D). The results in Panel A point out that market reactions to scrip dividend cuts are significantly more negative than scrip dividend increases in highly levered firms, but not in firms with below-median leverage. This suggests that cuts in the scrip dividend do indeed signal financial distress in financially constrained firms. In addition, we confirm that dividend increases by means of the scrip channel by financially constrained firms are perceived positively by the market. This suggests that investors value the firm's attempt to retain cash to fund debt payments while still increasing its dividend distributions. The results in Panel B are largely consistent with those in Panel A, as highly constrained firms earn 1.83% higher returns when announcing a scrip dividend increase relative to less constrained firms, and a decrease in a scrip dividend triggers a 10.5% more negative return in a highly levered firm than a decrease in a less levered one. As before, we find less significant results for the cash-to-assets ratio in Panel C, which may not surprise given the dual nature of cash holdings in relation to financial constraints. Lastly, the results in Panel D are again similar to those in Panels A and B, with highly constrained firms earning 1.39% higher returns around scrip dividend increases relative to less constrained firms.
US Dividend Reinvestment Plans and Financial Constraints
As a robustness test, we investigate whether the financial constraints hypothesis also holds in a US context. Although the US does not offer a pure scrip dividend in which shareholders need to decide at every payout whether or not to opt for cash or newly issued shares, a similar alternative exists in the form of a dividend reinvestment plan (DRIP). These DRIP schemes allow investors to reinvest their dividends in company shares, sometimes at a discount, and should therefore also enable firms to retain cash.
In contrast to a typical UK scrip dividend, US DRIP-paying firms can choose to source the shares to be distributed to investors from (i) the firm's treasury shares, (ii) a new equity issue, or (iii) an open market purchase. For the purpose of this study, we are mainly interested in DRIP schemes that source shares from the firm's treasury or from a new equity issue. Both have similar consequences for firms and investors relative to UK scrip dividends: they enable financially constrained firms to retain cash to the extent that investors choose to reinvest, and they give investors the choice between cash or avoiding the dilution of their equity stake. DRIP schemes sourcing shares from secondary market purchases, in contrast, offer no scope for cash retention, and do not have a dilution effect for investors choosing the cash dividend.
Distinguishing these types of DRIP schemes is not straightforward, as firms are not obliged to report the source of the shares to the SEC or to investors. However, in the US, new shares distributed through a DRIP scheme have to be registered with the SEC by filing the form S-3D, which reports the number of shares to be registered, a proposed maximum offer price per share, and a proposed maximum aggregate offer price. Once the registration becomes effective, firms can sell the registered shares through DRIP schemes over the subsequent years. 28 We therefore identify DRIP-payers that issue new shares by collecting all S-3D forms from the SEC's EDGAR system. This method does not allow us to perfectly identify in which years firms offered DRIPs, but it is reasonable to assume that firms offer DRIP schemes in the years following the filing of a form S-3D: DRIPs are typically multi-year schemes and, like UK scrip dividends, have a high persistence rate. To test the accuracy of our methodology, we go through each of the S-3D forms and examine whether firms indeed intend to issue new shares. For each of the S-3D forms in our sample, firms explicitly mention that the shares distributed through the DRIP scheme will be newly issued shares, treasury shares, or a combination of the two. The vast majority of these includes a clause that either prohibits open market purchases for reinvestments over a specified threshold (e.g. $10,000), or that only allows open market purchases in case the firm's newly registered shares fall short in covering the plan's needs. Panel A in Table 9 reports the annual percentage of US listed firms that offer a new-issue DRIP scheme to their investors for the years 2000 to 2015.
Over the whole sample period, 3% of firms offered this type of DRIPs, equivalent to an average of 627 firm-years. There is considerable variation over time however, with the percentage of DRIP-payers increasing from 1-2% in the early 2000s to 4% in the 2010s. 29 As for the UK sample, we see an increase in the use of DRIP schemes following the financial crisis in 2008.
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When comparing firm characteristics in Panel B, we find that US DRIP-paying firms are similar to UK scrip-paying firms in terms of financial constraints and ownership, although the former have slightly higher market-to-book ratios, are less profitable, older and larger, and less likely to be dividend payers. These firm features are in line with existing studies for US DRIPs, which show that DRIP-paying firms tend to be large firms with high levels of institutional ownership (Berkman and Koch, 2017) . In Table 10 , we test the financial constraints hypothesis for the US sample using the same Heckman probit model as in Section 5.2. As before, we test the likelihood of offering a DRIP scheme, conditional on paying a dividend. Our results are in line with the results in the UK sample: firms with higher leverage ratios, a higher HP index, and a higher FC index are less likely to pay out a dividend (columns (1), (3), and (7)); conditional on paying a dividend, they are up to 1.4% more likely to offer a DRIP to their shareholders (columns (2), (4), and (8)). These results are again echoed by the crisis period dummy, capturing periods when access to external financing is more costly or difficult. In crisis periods, firms are 3% less likely to pay dividends, and are more likely to offer DRIPs. As before, the results for the cash-to-assets ratio are mixed: although we found evidence for precautionary savings in the UK sample, US firms do not appear to precautionarily retain cash when they are financially constrained. We find in columns (5) and (6) that a higher cash ratio is positively related to paying a dividend and negatively related to offering a DRIP, indicating that financially constrained US firms have lower cash-to-assets ratio.
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[Insert Tables 9 and 10 about here] 29 Note that the percentage of DRIP-payers in our sample is considerably lower than that in e.g. Berkman and Koch (2017) , who report that 40% of US dividend-paying firms offer DRIPs (including open-market DRIPs). Our data is in line with other studies investigating new-issue DRIPs, which report that about 20% of DRIPs involve newly issued shares. Given that half of our US sample consists of dividend-paying firms, we can calculate that if 40% of these are likely to offer DRIPs (Berkman and Koch, 2017 ) and 20% of DRIP-payers issue new shares (Bond and Zheng, 2016) , about 4% of our sample should consist of new-issue DRIP-payers (50% x 40% x 20%), which is very close to what we report in Table 9 . 30 We again use the Recession Indicator obtained from the Federal Reserve to identify crisis periods. Whereas the UK suffered from recession periods in 2008, 2009, 2011, and 2012 , the US recession years were 2008, 2009, 2012, 2013, and 2015 . Source: https://fred.stlouisfed.org/series/USARECM 31 This is indeed echoed by firms' average cash-to-assets ratios during crisis periods when financial constraints are more likely: average cash-to-assets ratios were 1.5% lower during the financial crisis for US firms, whereas they were 1.6% higher for UK firms.
Conclusion
Payout policy is an important component of a firm's ability to maintain financial flexibility. Given the market's heavy penalization of reductions in the dividend payout level, financially constrained firms must find ways to retain cash when cash reserves are insufficient to cover future investment needs. In this context, elective stock or scrip dividends provide a way for financially constrained firms to preserve cash by offering shareholders the choice between receiving a cash dividend or the equivalent value in newly issued company shares. Shareholders who choose new shares do not receive cash but avoid a dilution of their ownership stake following the issue of the new company shares, whereas shareholders who prefer cash experience dilution.
By means of a broad range of proxies for financial constraints and access to finance for a UK sample of LSE-listed firms, we show that financially constrained firms use scrip dividends to maintain their financial flexibility. In periods with reduced access to external financing, firms are also more likely to introduce scrip dividends. Using the financial crisis in 2008 as an exogenous shock to external credit supply to mitigate endogeneity concerns, we confirm that financial constraints are strongly positively related to the use of scrip dividends. The relation between financial constraints and scrip dividends is stronger for younger and smaller firms, which may have limited access to external finance. We further show that scrip dividends are positively related to increased future cash needs: scrip dividends are more likely to be used by firms that have recently done or intend to do a debt-financed M&A, as such an investment increases the cash drain related to servicing the debt.
When we investigate the relation between scrip dividends and dividend cuts, we document that scrip dividends are more likely to be used in combination with a reduction in payout. This suggests that scrip dividends are complements to dividend cuts rather than substitutes, although we do not find that the market is fooled by combining scrips and cuts: the market reactions are significantly negative for scrip dividend reductions, especially when the firm had already been paying scrip dividends before.
To test the robustness of our results, we investigate elective stock dividends in the US in the form of DRIPs. Similar to UK-style scrip dividends, DRIPs that involve to new share issues or treasury shares are offered by more financially constrained firms.
Overall, this study provides evidence that the use of scrip dividends strongly supports the cash retention hypothesis. Panel A shows the marginal effects for the first and second-stage estimations of a Heckman selection model, estimating the effect of various measures of financial constraints on the propensity to pay scrip dividends. The dependent variable in Columns (2), (4), (6), and (8) is a dummy variable capturing whether the firm pays only scrip dividends in year t. The independent variables are proxies for lagged financial constraints (market leverage, HP Index, Cash/Total Assets terciles, and the FC Index, respectively), a crisis period dummy (2008) (2009) (2010) (2011) (2012) , the lagged MTB ratio, ROA, firm age, size, and dummies capturing which shareholder type is the largest (institutions, corporations, or families), the standard deviation of cash flows, and the dividend premium. The dependent variable in the first-stage Heckman selection models reported in Columns (1), (3), (5), and (7) indicates whether the firm is a dividend payer in year t or not, and the independent variables are the same control variables as in the second stage plus a dummy variable indicating dividend payout persistence. All specifications include industry fixed effects, and the standard errors clustered at the industry-year level. Panel B shows marginal effects for the four financial constraints proxies (market leverage, HP index, cash-to-assets ratio, and the FC index) in the second stage of the Heckman model reported in Panel A, evaluating the marginal effect of financial constraints in crisis years (2008) (2009) (2010) (2011) (2012) relative to non-crisis years. Standard errors are in parentheses. *, **, *** stand for significance at the 10%, 5%, and 1% level, respectively. (1), (3), (5), and (7) is a dummy capturing whether the firm switches from all cash dividends in year t-1 to all scrip dividends in year t. The independent variables are proxies for lagged financial constraints (market leverage, HP Index, Cash/Total Assets terciles, and the FC Index, respectively), a crisis period dummy (2008) (2009) (2010) (2011) (2012) , the lagged market-to-book ratio, ROA, firm age, firm size, and dummies for the largest ownership group (institutional, corporate, or family), the standard deviation of cash flows, and the dividend premium. The dependent variable in the first-stage Heckman selection models reported in Columns (2), (4), (6), and (8) is whether the firm is an all cash dividend payer in year t-1, and the independent variables are the twice-lagged control variables as in the second stage, plus a dummy capturing whether the firm paid a dividend in year t-2. All specifications include industry fixed effects, and standard errors are clustered by industry and year. Standard errors are presented in parentheses. *, **, *** stand for significance at the 10% level, 5% level, and 1% level respectively. This table shows the marginal effects for a logit model, estimating the effect of the cash/assets ratio on the propensity of paying scrip, cash, or switching from cash to scrip dividends in year t. The dependent variable is a dummy capturing whether the firm pays scrip dividends (columns (1) and (2)), or switches from cash to scrip dividends in year t (columns (3) and (4)). The independent variables are the lagged cash/assets ratio, a crisis period dummy (2008) (2009) (2010) (2011) (2012) , the lagged market-to-book ratio, ROA, firm age, firm size, and dummies for the largest ownership group (institutional, corporate, or family), the standard deviation of cash flows, and the dividend premium. All specifications include industry fixed effects. Robust standard errors are presented in parentheses and are clustered at the industry-year level. *, **, *** stand for significance at the 10%, 5%, and 1% level, respectively. This table shows the marginal effects for two sets of logit models, estimating the effect of various measures of financial constraints on the propensity of paying only scrip (Columns (1) -(4)) in year t for samples of young firms (Panel A, "young" is defined as age since listing less than the sample median) and small firms (Panel B, "small" is defined as firm size less than the sample median). The dependent variable is a dummy capturing whether the firm only pays scrip or cash dividends in year t. The independent variables are proxies for lagged financial constraints (market leverage, HP Index, Cash/Total Assets terciles, and the FC Index, respectively), a crisis period dummy (2008) (2009) (2010) (2011) (2012) , the dividend premium, and a set of firm-level controls: the lagged market-to-book ratio, ROA, firm size (Panel A only), age since listing (Panel B only), and dummies for the largest ownership group (institutional, corporate, or family), and the standard deviation of cash flows. All specifications include industry fixed effects. Robust standard errors are presented in parentheses and are clustered at the industry-year level. *, **, *** stand for significance at the 10% level, 5% level, and 1% level respectively. This table shows estimations for two sets of logit models, estimating the correlation between the likelihood of paying a scrip dividend and the firm's past M&A activity behaviour (Panel A), and estimating the correlation between the likelihood of engaging in a debt-or own-funds financed M&A (conditional on doing an M&A) and the firm's past scrip dividend policy (Panel B). In Panel A, the dependent variable is a dummy capturing whether the firm pays a scrip dividend. The independent variables are a dummy whether the firm engages in an M&A in the 90 days before a dividend payment (M&As funded with own cash in Columns (1) to (4), debt-financed M&As in Columns (5) to (8)), proxies for lagged financial constraints (market leverage, HP Index, Cash/Total Assets terciles, and the FC Index, respectively), a crisis period dummy (2008) (2009) (2010) (2011) (2012) , and a set of firm-level controls: the lagged market-to-book ratio, ROA, firm age, firm size, and dummies for the largest ownership group (institutional, corporate, or family), the standard deviation of cash flows, and the dividend premium. In Panel B, the dependent variable is a dummy capturing whether the firm engages in an own-funds financed M&A (Columns (1) to (4)) or a debtfinanced M&A (Columns (5) to (8)). The independent variables are a dummy capturing whether the firm paid a scrip dividend in the 90 days preceding the M&A announcement, a set of firm-level controls as in Panel A, and a set of deal-level controls. Deal controls include dummies for cross-border deals, target firm public status, tender offers, diversifying deals, toeholds, and the deal's value. All specifications include industry fixed effects. Standard errors are presented in parentheses, are adjusted for heteroscedasticity, and are clustered at the industry-year level. *, **, *** stand for significance at the 10% level, 5% level, and 1% level respectively. (2), (4), (6), and (8) is a dummy variable capturing whether the firm implements a DRIP in year t. The independent variables are proxies for lagged financial constraints (market leverage, HP Index, Cash/Total Assets terciles, and the FC Index, respectively), a crisis period dummy, the lagged MTB ratio, ROA, firm age, size, standard deviation of cash flows, dividend premium, and dummies capturing which shareholder type is the largest (institutions or families). The dependent variable in the firststage Heckman selection models reported in Columns (1), (3), (5), and (7) indicates whether the firm is a dividend payer in year t or not, and the independent variables are the same control variables as in the second stage plus a dummy variable indicating dividend payout persistence (did the firm pay a dividend in year t-1?). All specifications include industry fixed effects, and robust standard errors are clustered at the industry-year level. *, **, *** stand for significance at the 10%, 5%, and 1% level, respectively. (5), and (7)) or only cash (columns (2), (4), (6), and (8)) dividends in year t for a sample of dividend paying firms in year t-1. The independent variables are proxies for lagged financial constraints (market leverage, HP Index, Cash/Total Assets terciles, and the FC Index, respectively), a crisis period dummy (2008) (2009) (2010) (2011) (2012) , the lagged market-to-book ratio, ROA, firm age, firm size, and dummies for the largest ownership group (institutional, corporate, or family), the standard deviation of cash flows, and the dividend premium. All specifications include industry fixed effects. Robust standard errors are presented in parentheses, and are clustered at the industry-year level. *, **, *** stand for significance at the 10% level, 5% level, and 1% level respectively. (5), and (7)) or only cash dividends (columns (2), (4), (6) and (8)) in year t. The independent variables are proxies for lagged financial constraints (market leverage, HP Index, Cash/Total Assets terciles, and the FC Index, respectively), a crisis dummy (2008) (2009) (2010) (2011) (2012) , the lagged market-tobook ratio, ROA, firm age, firm size, and dummies for the largest ownership group (institutional, corporate, or family), the standard deviation of cash flows, and the dividend premium. All specifications include industry fixed effects. Robust standard errors are presented in parentheses, and are clustered at the firm level. *, **, *** stand for significance at the 10% level, 5% level, and 1% level respectively. This table shows the marginal effects for a logit model, estimating the effect of various measures of financial constraints on the likelihood of switching from scrip to cash dividends for a sample of all-scrip dividend payers in year t-1. The dependent variable is a dummy capturing whether the firm switches from all scrip dividends in year t-1 to all cash dividends in year t. The independent variables are proxies for lagged financial constraints (market leverage, HP Index, Cash/Total Assets terciles, and the FC Index, respectively), a crisis period dummy (2008) (2009) (2010) (2011) (2012) , the lagged market-to-book ratio, ROA, firm age, firm size, and dummies for the largest ownership group (institutional or corporate), the standard deviation of cash flows, and the dividend premium. All specifications include industry fixed effects, robust standard errors are adjusted for heteroscedasticity and are clustered at the industry-year level. Standard errors are presented in parentheses. *, **, *** stand for significance at the 10% level, 5% level, and 1% level respectively.
APPENDIX Variable Definitions
Financial Constraints Proxies
Dep. Var.: (4)) and a logit model (Columns (5) and (6)), estimating the effect SA index on the propensity of paying scrip dividends (Columns (1) and (5)) or cash dividends (Columns (3), and (6)). The dependent variable in Columns (2) and (5), is a dummy capturing whether the firm pays only scrip dividends in year t, in Columns (4) and (6) it indicates whether the firm pays only cash dividends in year t. The independent variables are the SA index as a proxy for financial constraints, a crisis period dummy (2008) (2009) (2010) (2011) (2012) , the lagged market-to-book ratio, ROA, firm age, firm size, ownership concentration, and dummies for the largest ownership group (institutional, corporate, or family), the standard deviation of cash flows, and the dividend premium. The dependent variables in the first-stage models in Columns (1) and (3) are dummies for whether the firm pays a dividend, and the independent variables are the same control variables as in the second stage, plus a dummy capturing whether the firm paid a dividend in year t-1. All specifications include industry fixed effects, and robust standard errors are clustered at the industry-year level. Standard errors are presented in parentheses. *, **, *** stand for significance at the 10% level, 5% level, and 1% level respectively. This table shows the marginal effects for two sets of logit models, estimating the effect of various measures of financial constraints on the likelihood of paying only scrip (Columns (1), (3), (5), and (7)) or only cash dividends (Columns (2), (4), (6), (8)) in year t for samples of young firms (Panel A, "young" is defined as age since listing in the lowest tercile) and small firms (Panel B, "small" is defined as firm size in the lowest tercile). The dependent variable is a dummy capturing whether the firm only pays scrip or cash dividends in year t. The independent variables are proxies for lagged financial constraints (market leverage, HP Index, Cash/Total Assets terciles, and the FC Index, respectively), a crisis period dummy (2008) (2009) (2010) (2011) (2012) , and a set of firm-level controls: the lagged marketto-book ratio, ROA, firm size, and dummies for the largest ownership group (institutional, corporate, or family), the standard deviation of cash flows, and the dividend premium. All specifications include industry fixed effects. Robust standard errors are presented in parentheses, and are clustered at the industry-year level. *, **, *** stand for significance at the 10% level, 5% level, and 1% level respectively. 
